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PRELIMINARY AMENDMENT 

Dear Sir: 

Please amend the application as follows: 
In the Claims: 

1. [Cancel] A process for producing power, carbon dioxide 
and hydrocarbons having an average H:C atom ratio of 2 or greater 
from carbon-bearing feedstocks having an H:C atom ratio of less 
than 2, comprising the steps of: 

a) reacting a carbon-bearing feedstock with an oxidizing gas 
and steam in a partial oxidation reactor to produce a mixture of 
gases containing hydrogen, carbon monoxide and carbon dioxide 
having a molar ratio of H 2 :CO of greater than 0.6; 

b) reacting the mixture of gases containing hydrogen and 
carbon monoxide in a Fischer-Tropsch synthesis reactor containing 
a catalyst which catalyzes both hydrocarbon- forming reactions and 
the water gas shift reaction; 
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c) condensing the product hydrocarbons from unreacted 
hydrogen, carbon monoxide and other gases (tail gases) ; 

d) separating the product hydrocarbons into naphtha, diesel 
and wax fractions; 

e) removing at least a portion of carbon dioxide from the tail 
gases; and 

f) producing steam from heat recovered from at least said 
partial oxidation reactor and said Fischer-Tropsch reactor, 
directing the steam to the steam turbine of a combined cycle 
plant, and directing at least the tail gases to the gas turbine 
of said combined cycle plant to produce power, wherein the 
process is operated to selectively maximize the production of at 
least one of the products power, Fischer-Tropsch hydrocarbons and 
carbon dioxide. 

2. [Cancel] The process of claim 1 wherein natural gas is 
introduced to the partial oxidation reactor to supplement the 
feedstock. 

3. [Cancel] The process of claim 1 wherein natural gas is 
introduced to the gas turbine of said combined cycle plant to 
increase power production. 

4. [Cancel] The process of claim 1 wherein acid gases are 
removed from the products of the partial oxidation reactor before 
they are passed to said Fischer-Tropsch reactor. 

5. [Cancel] The process of claim 1 wherein hydrogen is 
separated from the tail gases and directed to at least one of: 

a) the Fischer-Tropsch reactor, and 

b) a hydrocracking reactor where wax products of the process 
are hydrocracked to form naphtha and diesel fractions. 

6. [Cancel] The process of claim 1 wherein at least a portion 
of the product hydrocarbons are directed to the gas turbine of 
said combined cycle plant to increase the production of power. 



7. [Cancel] The process of claim 1 wherein said Fischer- 
Tropsch reactor is a slurry reactor. 

8. [Amended and Cancel] A process for producing power, carbon 
dioxide and hydrocarbons having an average H:C atom ratio of 2 or 
greater from carbon-bearing feedstocks having an H:C atom ratio 
of less than 2, comprising the steps of: 

a) reacting a carbon-bearing feedstock with an oxidizing gas 
and steam in a partial oxidation reactor to produce a mixture of 
gases containing hydrogen, carbon monoxide and carbon dioxide 
having a molar ratio of H 2 :CO of greater than 0.6; 

b) reacting the mixture of gases containing hydrogen and 
carbon monoxide in a Fischer-Tropsch synthesis reactor containing 
a catalyst which catalyzes both hydrocarbon- forming reactions and 

Ci the water gas shift reaction; 

c) condensing the product hydrocarbons from unreacted 
fy hydrogen, carbon monoxide and other gases (tail gases) ; 

Wj d) separating the product hydrocarbons into naphtha, diesel 

~" and wax fractions; 

Cl e) removing at least a portion of carbon dioxide from the tail 

Jl gases; 

II! f) producing steam from heat recovered from at least said 

partial oxidation reactor and said Fischer-Tropsch reactor, 
directing the steam to the steam turbine of a combined cycle 
plant, and directing at least the tail gases to the gas turbine 
of said combined cycle plant to produce power, wherein the 
process is operated to selectively maximize the production of at 
least one of the products power, Fischer-Tropsch hydrocarbons and 
carbon dioxide; and 

wherein said Fischer-Tropsch catalyst is an iron catalyst. 

9. [Cancel] The process of claim 8 wherein said catalyst is 
an iron-based catalyst. 

10. [Cancel] The process of claim 9 wherein said catalyst is 
an unsupported precipitated iron catalyst promoted with copper 
and potassium. 
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11. [Cancel] The process of claim 8, wherein the carbon- 
bearing feedstock is selected from the group consisting of heavy 
residual oil from an oil refinery, petroleum coke, coal, aqueous 
emulsions of bitumen, biomass, rubber tires and mixtures thereof. 

12. [Cancel] The process of claim 8 wherein the oxidizing gas 
is oxygen of a purity greater than about 90 volume percent. 

13. [Cancel] The process of claim 8, wherein the oxidizing 
gas is a mixture of gases containing greater than about 2 0 volume 
percent oxygen. 

14. [Cancel] The process of claim 8, wherein water is removed 
from the mixture of gases from step (a) before they are reacted 
in step (b) . 

15. [Cancel] The process of claim 8 wherein said Fischer- 
Tropsch reactor is a slurry reactor. 

16. [Cancel] The process of claim 8 wherein the production of 
Fischer-Tropsch hydrocarbons is maximized by separating hydrogen 
from the tail gases, recycling a portion of the hydrogen to the 
Fischer-Tropsch reactor, utilizing the remainder of said hydrogen 
to hydrocrack wax products in a hydrocracking reactor, and 
directing all of said mixture of hydrogen and carbon monoxide to 
said Fischer-Tropsch synthesis reactor. 

17. [Cancel] The process of claim 8 wherein power production 
is maximized while producing Fischer-Tropsch hydrocarbons by 
directing all tail gases to said gas turbine and directing at 
least the wax and naphtha fractions of said hydrocarbons to said 
gas turbine . 

18. [Cancel] The process of claim 8 wherein power production 
is maximized while producing Fischer-Tropsch hydrocarbons by 
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introducing natural gas to the gas turbine of said combined cycle 
plant . 

19. [Cancel] The process of claim 8 wherein the production 
and separation of carbon dioxide are maximized by increasing the 
water content of the synthesis gas introduced to said Fischer- 
Tropsch reactor. 

20. [Cancel] The process of claim 8 wherein the production 
and separation of carbon dioxide are maximized by removing and 
recovering substantially all carbon dioxide from the tail gases 
of the hydrocarbon recovery section prior to directing said tail 
gases to said gas turbine. 

21. [Cancel] The process of claim 8 wherein the production 
and separation of carbon dioxide are maximized by recycling up to 
about 90 percent of the Fischer-Tropsch tail gases to the inlet 
of said Fischer-Tropsch reactor. 

22. [Cancel] The process of claim 8 wherein said Fischer- 
Tropsch reactor is a slurry reactor. 

23. Apparatus for producing power, carbon dioxide and 
hydrocarbons having an average H:C atom ratio of 2 or greater 
from carbon-bearing feedstocks having an H:C ratio of less than 
2, comprising: 

a) a partial oxidation reactor for reacting a carbon-bearing 
feedstock with an oxidizing gas and steam to produce a mixture of 
gases containing hydrogen, carbon monoxide and carbon dioxide, 
having a molar ratio of H 2 :C0 of greater than 0.6; 

b) a Fischer-Tropsch synthesis reactor for reacting the 
mixture of gases containing hydrogen and carbon monoxide, said 
reactor further containing a catalyst which catalyzes both 
hydrocarbon- forming reactions and the water gas shift reaction; 

c) means for transporting the gases from the partial oxidation 
reactor to the Fischer-Tropsch synthesis reactor; 
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d) means for condensing the product hydrocarbons from the 
Fischer-Tropsch synthesis reactor from unreacted hydrogen, carbon 
monoxide and other gases (tail gases) ; 

e) means for separating the product hydrocarbons into suitable 
fractions; 

f) means for separating at least one of hydrogen and carbon 
dioxide from the tail gases; 

g) means for recycling at least a portion of the separated 
hydrogen to the inlet of the partial oxidation reactor; 

h) means for recovering heat from at least the partial 
oxidation and Fischer-Tropsch reactors and generating steam; and 

i) a combined cycle plant comprising gas and steam turbines 
for the production of power from products generated by the 
Fischer-Tropsch reactor and the steam generated in (h) . 

24. The apparatus of claim 23, further comprising a 
hydrocracking reactor and means for transporting a wax fraction 
of the hydrocarbon products and a portion of the hydrogen 
separated from the tail gases to said hydrocracking reactor to 
produce additional hydrocarbon fractions. 

25. The apparatus of claim 23 wherein said Fischer-Tropsch 
synthesis reactor is a slurry reactor. 

26. The apparatus of claim 25 wherein said slurry reactor is 
steam cooled. 

27. The apparatus of claim 23 wherein said catalyst comprises 
iron . 

28. The apparatus of claim 27 wherein said catalyst is an 
iron-based catalyst. 

29. The apparatus of claim 28 wherein said catalyst is an 
unsupported precipitated iron catalyst promoted with copper and 
potassium. 



30. The apparatus of claim 23 , further comprising a source of 
natural gas and means for introducing the natural gas into at 
least one of the partial oxidation reactor and the gas turbine of 
the combined cycle plant. 

31. The apparatus of claim 23, further comprising means for 
separating acid gases from the products of said partial oxidation 
reactor. 



Attached is a marked up version of the rewritten or newly added claims as required under 
rule 37 C.RR. 1.121 (c)(ii). 

REMARKS 

The claims have been renumbered to correct an inadvertent error made in the parent 
application, U.S. Application No. 09/376,709 filed on August 17, 1999. Claims 1-7 and 10-14 
have been cancelled as such claims were allowed in the parent application. Claims 14 and 21 
were cancelled during prosecution of the parent application. The other process claims 8, 16-21, 
are cancelled, and are being prosecuted in a simultaneously filed C.LP./PCT titled Integrated 
UREA Manufacturing Plants and Processes. 
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Applicant respectfully requests the Examiner to pass this application to allowance. 



Respectfully submitted, 



Date: 




Reg. No. 32,267 

Patent Law Offices of Rick Martin, P.C. 
416 Coffman Street 
Longmont, CO 80501 
(303) 651-2177 
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VERSION WITH MARKINGS TO SHOW CHANGES 



A marked up version of the rewritten or newly added claims as required under rule 37 
CFR 1.121(b)(ii) follows: 

1- [Cancel 1 A process for producing power, carbon dioxide 
and hydrocarbons having an average H:C atom ratio of 2 or greater 
from carbon-bearing feedstocks having an H:C atom ratio of less 
than 2, comprising the steps of: 

a) reacting a carbon-bearing feedstock with an oxidizing gas 
and steam in a partial oxidation reactor to produce a mixture of 
gases containing hydrogen, carbon monoxide and carbon dioxide 
having a molar ratio of H 2 :CO of greater than 0.6; 

b) reacting the mixture of gases containing hydrogen and 
carbon monoxide in a Fischer-Tropsch synthesis reactor containing 
a catalyst which catalyzes both hydrocarbon- forming reactions and 
the water gas shift reaction; 

c) condensing the product hydrocarbons from unreacted 
hydrogen, carbon monoxide and other gases (tail gases) ; 

d) separating the product hydrocarbons into naphtha, diesel 
and wax fractions; 

e) removing at least a portion of carbon dioxide from the tail 
gases; and 

f) producing steam from heat recovered from at least said 
partial oxidation reactor and said Fischer-Tropsch reactor, 
directing the steam to the steam turbine of a combined cycle 
plant, and directing at least the tail gases to the gas turbine 
of said combined cycle plant to produce power, wherein the 
process is operated to selectively maximize the production of at 
least one of the products power, Fischer-Tropsch hydrocarbons and 
carbon dioxide. 

2- [Cancel 1 The process of claim 1 wherein natural gas is 
introduced to the partial oxidation reactor to supplement the 
feedstock. 



3. [Cancel 1 The process of claim 1 wherein natural gas is 
introduced to the gas turbine of said combined cycle plant to 
increase power production. 

■34. [ Cancel 1 The process of claim 1 wherein acid gases are 
removed from the products of the partial oxidation reactor before 
they are passed to said Fischer-Tropsch reactor. 

45. [ Cancel] The process of claim 1 wherein hydrogen is 
separated from the tail gases and directed to at least one of: 

a) the Fischer-Tropsch reactor, and 

b) a hydrocracking reactor where wax products of the process 
are hydrocracked to form naphtha and diesel fractions. 

■5-6. [Cancel 1 The process of claim 1 wherein at least a 
portion of the product hydrocarbons are directed to the gas 
turbine of said combined cycle plant to increase the production 
of power. 

[Cancel 1 The process of claim 1 wherein said Fischer- 
Tropsch reactor is a slurry reactor. 

^8 . [Amended and Cancel 1 f be^eec s s of c l aAm~~3 rA process for 
producing power, carbon dioxide and hydrocarbons having an 
average H:C atom ratio of 2 or greater from carbon-bearing 
feedstocks having an H:C atom ratio of less than 2, comprising 
the steps of: 

a] reacting a carbon-bearing feedstock with an oxidizing gas 

and steam in a partial oxidation reactor to produce a mixture of 

gases containing hydrogen, carbon monoxide and carbon dioxide 

having a molar ratio of H 2 :CO of greater than 0.6; 

M reacting the mixture of gases containing hydrogen and 

carbon monoxide in a Fischer-Tropsch synthesis reactor containing 
a cata lyst which catalyzes both hydrocarbon- forming reactions and 
the water gas shift reaction; 

£_) condensing the product hydrocarbons from unreacted 

hydrogen, carbon monoxide and other gases (tail gases) ; 
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d) separating the product hydrocarbons into naphtha, diesel 
and wax fractions; 

e) removing at least a portion of carbon dioxide from the tail 
gases ; 

f) producing steam from heat recovered from at least said 
partial oxidation reactor and said Fischer-Tropsch reactor, 
directing the steam to the steam turbine of a combined cycle 
plant, and directing at least the tail gases to the gas turbine 
of said combined cycle plant to produce power, wherein the 
process is operated to selectively maximize the production of at 
least one of the products power, Fischer-Tropsch hydrocarbons and 

m carbon dioxide: and 

yrj -wherein said Fischer-Tropsch catalyst is an iron catalyst. 

pi 

yj &9. r Cancel] The process of claim ^8 wherein said catalyst is 

W an iron-based catalyst. 

-910. [Cancel] The process of claim B-9 wherein said catalyst 
^ is an unsupported precipitated iron catalyst promoted with copper 
pj and potassium. 

t- sss; ■ 

ja Mil. [Cancel] The process of claim i8, wherein the carbon- 

bearing feedstock is selected from the group consisting of heavy 
residual oil from an oil refinery, petroleum coke, coal, aqueous 
emulsions of bitumen, biomass, rubber tires and mixtures thereof. 

iil2 . rcancell The process of claim i8 wherein the oxidizing 
gas is oxygen of a purity greater than about 90 volume percent. 

iS-13. [Cancel] The process of claim i8, wherein the oxidizing 
gas is a mixture of gases containing greater than about 2 0 volume 
percent oxygen . 

■1*14 ■ [Cancel] The process of claim i8, wherein water is 
removed from the mixture of gases from step (a) before they are 
reacted in step (b) . 
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4-4-15. [Cancel] The process of claim i8 wherein said Fischer- 
Tropsch reactor is a slurry reactor. 



4-5-16 . rCancell The process of claim i8 wherein the production 
of Fischer-Tropsch hydrocarbons is maximized by separating 
hydrogen from the tail gases, recycling a portion of the hydrogen 
to the Fischer-Tropsch reactor, utilizing the remainder of said 
hydrogen to hydrocrack wax products in a hydrocracking reactor, 
and directing all of said mixture of hydrogen and carbon monoxide 
to said Fischer-Tropsch synthesis reactor. 

4-617. [Cancel] The process of claim i8 wherein power 

production is maximized while producing Fischer-Tropsch 
hydrocarbons by directing all tail gases to said gas turbine and 
directing at least the wax and naphtha fractions of said 
hydrocarbons to said gas turbine. 

4*18. rCancell The process of claim i8 wherein power 

production is maximized while producing Fischer-Tropsch 

hydrocarbons by introducing natural gas to the gas turbine of 
said combined cycle plant. 

4-8-19. rCancell The process of claim 48 wherein the production 
and separation of carbon dioxide are maximized by increasing the 
water content of the synthesis gas introduced to said Fischer- 
Tropsch reactor. 

i*20. [ Cancel! The process of claim 4-8 wherein the production 
and separation of carbon dioxide are maximized by removing and 
recovering substantially all carbon dioxide from the tail gases 
of the hydrocarbon recovery section prior to directing said tail 
gases to said gas turbine. 

*©21. [Cancel 1 The process of claim 48 wherein the production 
and separation of carbon dioxide are maximized by recycling up to 
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about 90 percent of the Fischer-Tropsch tail gases to the inlet 
of said Fischer-Tropsch reactor. 



34r2_2. [Cancel 1 The process of claim i8 wherein said Fischer- 
Tropsch reactor is a slurry reactor. 

3-3-23.. Apparatus for producing power, carbon dioxide and 
hydrocarbons having an average H:C atom ratio of 2 or greater 
from carbon-bearing feedstocks having an H:C ratio of less than 
2, comprising: 

a) a partial oxidation reactor for reacting a carbon-bearing 
feedstock with an oxidizing gas and steam to produce a mixture of 
gases containing hydrogen, carbon monoxide and carbon dioxide, 
having a molar ratio of H 2 :CO of greater than 0.6; 

b) a Fischer-Tropsch synthesis reactor for reacting the 
mixture of gases containing hydrogen and carbon monoxide, said 
reactor further containing a catalyst which catalyzes both 
hydrocarbon- forming reactions and the water gas shift reaction; 

c) means for transporting the gases from the partial oxidation 
reactor to the Fischer-Tropsch synthesis reactor; 

d) means for condensing the product hydrocarbons from the 
Fischer-Tropsch synthesis reactor from unreacted hydrogen, carbon 
monoxide and other gases (tail gases) ; 

e) means for separating the product hydrocarbons into suitable 
fractions; 

f) means for separating at least one of hydrogen and carbon 
dioxide from the tail gases; 

g) means for recycling at least a portion of the separated 
hydrogen to the inlet of the partial oxidation reactor; 

h) means for recovering heat from at least the partial 
oxidation and Fischer-Tropsch reactors and generating steam; and 

i) a combined cycle plant comprising gas and steam turbines 
for the production of power from products generated by the 
Fischer-Tropsch reactor and the steam generated in (h) . 
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3^-24. The apparatus of claim 33-23 , further comprising a 
hydrocracking reactor and means for transporting a wax fraction 
of the hydrocarbon products and a portion of the hydrogen 
separated from the tail gases to said hydrocracking reactor to 
produce additional hydrocarbon fractions. 

3-425 . The apparatus of claim 3-233 wherein said Fischer- 
Tropsch synthesis reactor is a slurry reactor. 

55-2 6 . The apparatus of claim -24-25 wherein said slurry reactor 
is steam cooled. 

2-6-27 . The apparatus of claim 5-2-23 wherein said catalyst 
comprises iron. 

2- ^28 . The apparatus of claim 5€37 wherein said catalyst is an 
iron-based catalyst. 

3- 8-29 . The apparatus of claim 3-^2 8 wherein said catalyst is an 
unsupported precipitated iron catalyst promoted with copper and 
potassium. 

2-9-30 . The apparatus of claim 3-2-23 , further comprising a 
source of natural gas and means for introducing the natural gas 
into at least one of the partial oxidation reactor and the gas 
turbine of the combined cycle plant. 

■3-9-31 . The apparatus of claim 5-2-23 , further comprising means 
for separating acid gases from the products of said partial 
oxidation reactor. 
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